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(54) HONEYCOMB STRUCTURE AND PRODUCTION METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb structure which can inexpensively be produced 
at a relatively low burning temperature while containing refractory particles such as silicon carbide 
particles, is sufficiently porous, also has a high specific surface area, and is suitable usable even under 
a high SV(space velocity) condition, e.g. as a filter and a catalytic carrier for purifying automobile 
exhaust gas. 

SOLUTION: The honeycomb structure has many circulation pores partitioned by bulkheads and piercing 
in the axial direction. The honeycomb structure contains refractory particles as aggregates and one or 
more kinds of elements selected from the groups consisting of rare earth metals, alkaline earth metals, 
Al and Si. The honeycomb structure has crystals containing one or more kinds selected from the above 
elements, and is porous. 
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♦ NOTICES * 

JPO and NCZPZ are not responsible for any 
damages caused by tbe use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The honeycomb structure object which has a crystal containing one or more sorts of these 
elements including the fireproof particle which is the honeycomb structure object which has the circulation 
hole of a large number penetrated to the shaft orientations divided by the septum, and serves as the 
aggregate, and rare earth, an alkaline earth and one or more sorts of elements chosen from the group which 
consists of aluminum and Si, and is characterized by being porosity. 

[Claim 2] Fxirthermore, the honeycomb structure object containing B and/or C according to claim 1 . 
[Claim 3] The honeycomb structure object according to claim 1 which has the structure combined with said 
crystal after said fireproof particle had stopped the raw material particle shape. 

[Claim 4] The honeycomb structure object according to claim 1 said whose fireproof particle is a silicon 
carbide particle. 

[Claim 5] The honeycomb structure object according to claim 1 used as a filter which carries out uptake 
removal of the particulate matter contained in dust-containing fluid. 

[Claim 6] The honeycomb structure object according to claim 1 in the range whose porosity is 30 - 90%. 
[Claim 7] The honeycomb structure object according to claim 1 in the range whose average pore size is 2-50 
micrometers. 

[Claim 8] The honeycomb structure object according to claim 1 whose thickness of said septum is 102-1270 
micrometers. 

[Claim 9] The honeycomb structure object according to claim 1 with which the thickness of said septum and 
the porosity of a honeycomb structure object fill the following relation. 

[Equation 1] thickness (micrometer) >= porosity (%) x4 of a septum ~ [Claim 10] The honeycomb structure 
object according to claim 1 with which the thickness of said septum and the porosity of a honeycomb 
structure object fill the following relation. 

[Equation 2] thickness (micrometer) >= porosity (%) x5 of a septum ~ [Claim 11] The honeycomb structure 
object according to claim 1 with which the thickness of said septum and the porosity of a honeycomb 
structure object fill the following relation. 

[Equation 3] thickness (micrometer) <= porosity (%) x20 of a septum — [Claim 12] The honeycomb 
structure object according to claim 1 whose eel consistencies are 0.7 - 155 eel / cm2. 
[Claim 13] The manufacture approach of the honeycomb structure object characterize by to carry out actual 
baking after adding one or more sorts of the raw materials and the organic binders containing one or more 
sorts of elements chose from the group which become a fireproof particle raw material from rare earth , an 
alkaline earth , and aluminum and Si , fabricating the plastic matter mix , and knead and obtained in a 
honeycomb configuration , carrying out temporary quenching of the acquired Plastic solid and removing the 
organic binder in a Plastic solid . 

[Claim 14] The manufacture approach according to claim 13 that said fireproof particle raw material is a 
silicon carbide particle raw material. 

[Claim IS] The manufactiure approach according to claim 13 that the mean particle diameter of said 
fireproof particle raw material is 2 to 4 times the average pore size of the honeycomb structure object finally 
acquired. 

[Claim 16] The manufacture approach according to claim 13 that the addition of one or more sorts of raw 
materials containing said rare earth, an alkaline earth, and one or more sorts of elements chosen from the 
group which consists of aluminum and Si is 3 - 30 g/m2 to the surface area of a fireproof particle. 
[Claim 17] The manufacture approach according to claim 13 that the mean particle diameter of one or more 
sorts of raw materials containing said alkaline earth and one or more sorts of elements chosen from the 
group which consists of alxmiinum and Si is 50% or less of the mean particle diameter of the fireproof 
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particle which is the aggregate. 

[Claim 1 8] The manufacture approach according to claim 13 added in 2 - 30% of the weight of the range by 
outside ** to the total quantity with one or more sorts of raw materials containing one or more sorts of 
elements chosen from tiie group which consists said organic binder of said fireproof particle raw material 
and rare earth, an alkaline earth, and aluminum and Si. 

[Claim 19] The manufacture approach according to claim 13 added in 30 or less % of the weight of the 
range by outside ** to the total quantity with one or more sorts of raw materials which contained one or 
more sorts of elements chosen from the group which consists an ostomy agent of said fireproof particle raw 
material and rare earth, an alkaline earth, and almninum and Si when preparing said plastic matter. 
[Claim 20] The manufacture approach according to claim 13 which adds the raw material which contains B 
and/or C in said fireproof particle raw material fiirther in case said plastic matter is prepared. 
[Claim 21] The manufacture approach according to claim 13 which adds the element more than tetravalence 
as a nucleation agent fiirther in said fireproof particle raw material in case said plastic matter is prepared. 
[Claim 22] The manufacture approach according to claim 13 enforced at temperature lower than the 
temperature which one or more sorts of raw materials containing one or more sorts of elements chosen from 
the group which consists temporary quenching of said Plastic solid of said rare earth, an alkaline earth, and 
aluminum and Si fiise. 

[Claim 23] The manufacture approach according to claim 13 of carrying out said this baking in a 1500- 
2000-degree C temperature requirement. 

[Claim 24] The manufacture approach according to claim 13 of establishing the aimealing process for 
crystallization held at the temperature of 1500 degrees C or less in said this baking afl;er holding with the 
highest burning temperature. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the honeycomb structure object used for a filter, catalyst 

support, etc. for automobile exhaust purification. 

[0002] 

[Description of the Prior Art] The porous honeycomb structure object is widely used as catalyst support for 
supporting the catalyst component which purifies the filter for carrying out uptake removal of the particulate 
matter contained in dust-containing fluid like diesel-power-plant exhaust gas, or the harmfiil matter in 
exhaust gas. Moreover, using a fireproof particle like a silicon carbide (SiC) particle as a component of such 
a honeycomb structure object is known. 

[0003] As a concrete related technique, the silicon carbide powder which has a predetermined specific 
surface area and a predetermined impurity content is used as a start raw material, and the nature catalyst 
support of porosity silicon carbide of the honeycomb structure calcinated and acquired by the configiiration 
of a request of this after shaping and desiccation in a 1600-2200-degree C temperature requirement is 
indicated by JP,6- 182228, A. 

[0004] A vitrification material adds to the fireproof constituent which, on the other hand, contains an easy- 
oxidizable material or an easy-oxidizable material in JP,6 1-26550, A, and the silicon-carbide Plastic solid 
with which the manufacture approach of the vitrification material content reflectories characterized by to 
carry out nakedness baking of the Plastic solid mixed, kneaded, and fabricated and fabricated in the furnace 
of a non-oxidizing atmosphere adds and fabricates an organic binder and the inorganic binder of a clay 
mineral system, textile glass yam, and a silicic-acid lithium system to silicon-carbide powder at JP,8- 
165 171, A is indicated with binding material, respectively. 

[0005] Moreover, after adding and fabricating binding material, such as glassiness flux or argillaceous, to 
the silicon carbide particle used as the aggregate as the manufacture approach of the conventional nature 
sintered compact of porosity silicon carbide, the method of burning, hardening and manufacturing the 
Plastic solid at the temperature which said binding material fuses is also introduced to said JP,6- 182228, A. 
[0006] furthermore, to JP,61-13845,B and JP,61-13846,B Silica sand, a pottery grinding object, 
aluminum203, Ti02, the metallic oxide of Zr02 grade. The fireproof particle by which the particle size 
regulation was carried out to the predetermined grain size which consists of silicon carbide, a nitride, boride, 
or other fireproof ingredients The suitable fireproof particle pitch diameter, fireproof particle particle size 
distribution, tube-like object porosity, tube-like object average pore size, tube-like object pore volimie, tube- 
Uke object septum thickness, etc. are indicated about the high-temperature-service ceramic filter formed in 
the porous cylinder-like-object-with-base-like object with fireproof binding material, such as water glass, a 
fiit, and a cover coat. 

[0007] Furthermore, the manufacture approach of the silicon carbide brick combined by the sialon which is 
the acid nitride of Si and aluminum, the presentation, etc. are indicated by JP, 10-29866, A, JP,2-6371,A, and 
JP,61-97165,A again. 
[0008] 

[Problem(s) to be Solved by the Invention] Although a silicon carbide component evaporates fi-om a silicon 
carbide particle fi-ont face, the neck section grows because this condenses in the contact section between 
particles (neck section), and an integrated state is obtained with the sintering gestalt (necking) by the 
recrystallization reaction of the silicon carbide powder itself shown in said JP,6- 182228, A In order for this 
to have to cause cost quantity since a very high burning temperature is required, and to evaporate silicon 
carbide and to have to carry out elevated-temperature baking of the ingredient with a high coefficient of 
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thermal expansion, there was a problem that a baking yield fell. 

[0009] Although the technique of on the other hand combining the coal-for-coke-making-ized silicon 
powder shown in JP,61-26550,A or JP,6-182228,A by glassiness was low and ended with 1000-1400 
degrees C as a burning temperature, since binding material will once be in a melting condition at this time, it 
was very difficult to obtain a porous body. 

[0010] Furthermore, although the filter shown in JP,61-13845,B and JP,61-13846,B was porosity, septa are 
5-20mm and a thick cylinder-like-object-with-base-like object, and were not able to apply it to the bottom of 
a high SV (space velocity) condition like the filter for automobile exhaust purification. 
[001 1] Furthermore, when each silicon carbide brick combined again by the sialon shown in JP, 10-29866, A, 
JP,2-6371,A, and JP,61-97165,A is used for lining of a furnace, a shelf board, etc., its porosity was as small 
as 20% or less and pressure loss was taken into consideration, it was what is not suitable for an application 
like the filter for automobile exhaust purification at all. 

[0012] This invention is fully porosity and high specific surface area, and aims at offering the honeycomb 
structure object which can be suitably used also under high SV conditions as the filter for automobile 
exhaust purification, or catalyst support by processing of ****** etc., and its manufacture approach while 
being able to manufacture them cheaply with a comparatively low burning temperature, though it is made in 
view of such a conventional situation and a fireproof particle like a silicon carbide particle is included. 
[0013] 

[Means for Solving the Problem] It is the honeycomb structure object which has the circulation hole of a 
large number which are penetrated to the shaft orientations divided by the septum according to this 
invention, and it has a crystal containing one or more sorts of these elements including the fireproof particle 
used as the aggregate, and rare earth, an alkaline earth and one or more sorts of elements chosen from the 
group which consists of alumimmi and Si, and honeycomb structure object ** characterized by being 
porosity is offered. 

[0014] According to this invention, in a fireproof particle raw material Moreover, rare earth, an alkaline 
earth, Add one or more sorts of the raw materials and the orgemic binders containing one or more sorts of 
elements chosen fi*om the group which consists of aluminum and Si, and the plastic matter mixed, and 
kneaded and obtained is fabricated in a honeycomb configuration. After carrying out temporary quenching 
of the acquired Plastic solid and removing the organic binder in a Plastic solid, manufacture approach ** of 
the honeycomb structure object characterized by carrying out actual baking is offered. 
[0015] 

[Embodiment of the Invention] The honeycomb structure object of this invention combines fireproof 
particles using the device of a dissolution deposit to the manufacture approach indicated by said JP,6- 
182228,A, for example using the device of evaporation condensation in a sintering-machine style. By this 
dissolution deposit device, suitable sintering acid is chosen, if it adds, mixes and calcinates to the fireproof 
particle which is the aggregate, that assistant will react with a fireproof particle, the front face of a fireproof 
particle will dissolve in that case, and the liquid phase will be generated. While the component of the added 
assistant had been included, the component which dissolved moves to the low neck section of an energy 
state in the state of the liquid phase, and deposits, and the matter which moved to the neck section combines 
particles. 

[0016] If assistants react first in a baking process, the liquid phase may be generated and it may react with a 
fireproof particle, the reaction of an assistant and a fireproof particle may generate the liquid phase. 
However, since the direction of the condition of the liquid phase tends to get wet to a fireproof particle and a 
reaction generally becomes easy, it is desirable to choose the combination about which assistants have the 
eutectic point lower than burning temperature. Specifically, rare earth (Y, La, Ce, Yb, etc.), alkaline earths 
(Mg, calcivun, Sr, Ba, etc.), and one or more sorts of raw materials (henceforth "content raw materials, such 
as rare earth,") containing one or more sorts of elements chosen from the group which consists of alimiinum 
and Si are used as an assistant. Also among said elements, especially Si is effective for lowering the melting 
point of an assistant. 

[0017] One or more sorts of elements which are contained in the honeycomb structure object of this 
invention and which were chosen from rare earth, alkalinity, and the group that consists of aluminum and Si 
are contained in the raw material added as an assistant at the time of the manufacture in this way, are 
contained into the crystal which mainly deposited in the neck section, and exist in the structiu*e. 
Furthermore, the raw material which contains B and/or C in a fireproof particle as an element which 
promotes the mass transfer on the fi-ont face of a particle, for example, B4C which is these compounds, may 
be added, and B and/or C will also be contained in the honeycomb structure object acquired in this case. 
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[0018] Moreover, although the honeycomb structure object of this invention has a crystal containing one or 
more sorts of aforementioned elements contained in the raw material added as an assistant, it means that the 
crystal deposited from this, i.e., the liquid phase, if the Uquid phase is used for association of the fireproof 
particle which serves as the aggregate as mentioned above at all and a crystal does not deposit from the 
liquid phase — baking ~ although it will remain as glass inside of the body, since the reinforcement in the 
neck section of a fireproof particle, corrosion resistance, and thermal resistance become less enough when 
glass becomes the main phase of the neck section, the property of the honeycomb structure object itself will 
fall. For this reason, the crystal needs to deposit from the liquid phase. 

[0019] As mentioned above, it does not evaporate the fireproof particle itself Uke the recrystallizing method, 
and since the fireproof particle is combined using the liquid phase generated in connection with a reaction 
and this, the honeycomb structure object of this invention is set at the time of the baking, does not need not 
much high temperature, but it can raise a yield while it holds down a manufacturing cost. Moreover, also 
with the cylinder-like-object-with-base-like object of a thick wall as shown in JP,61-13845,B or JP,61- 
13846,B, this invention is not the brick [ like ] shown in JP,10-29866,A, JP,2-6371,A, and IP,61-97165,A, 
either, and since it is a porous honeycomb structure object, it can be used under high SV conditions as a 
filter, catalyst support, etc. for automobile exhaust purification. 

[0020] As for the honeycomb structure object of this invention, it is desirable to have the structure combined 
with a crystal as the microstructure after the fireproof particle had stopped the raw material particle shape. 
Moreover, when using the particulate matter contained in dust-containing fluid in the honeycomb structure 
object of this invention as a filter for carrying out uptake removal, it is desirable to make the porosity into 30 
- 90% of range. If the porosity of a honeycomb structure object runs short of filtration velocity at less than 
30% and exceeds 90%, the reinforcement as the structure runs short. Furthermore, when using for the 
application for which we are anxious about the pressure loss of the filter for automobile exhaust purification 
etc., it is desirable to make porosity into 40% or more. 

[0021] When using the honeycomb structure object of this invention as a filter similarly, as for the average 
pore size of a honeycomb structure object, determining according to the object to filter is desirable. For 
example, when using as a diesel particulate filter (DPF) for carrying out uptake removal of the particulate 
contained in the exhaust gas discharged from a diesel power plant, it is desirable to make average pore size 
into the range of 2-50 micrometers, if a pressure loss goes up remarkably and average pore size exceeds 50 
micrometers conversely also by little deposition of a particulate [ pore size / average ] in less than 2 
micrometers — particulate base — since an omission happens, it is not desirable. 

[0022] As for the thickness of the septum with which the circulation hole (eel) of a honeycomb structure 
object is divided, it is desirable to be referred to as 4 or more (102 micrometers or more) mil. It becomes 
difficult for the thickness of a septum to maintain reinforcement sufficient as the structure by under 4mil 
(102 micrometers). Moreover, reinforcement had porosity and a close relation, when in the case of the 
honeycomb structure object of this invention setting up the thickness of a septum so that the thickness and 
the porosity of a septum might fill the following relation, required reinforcement was obtained, and the 
desirable thing became clear. 

[Equation 4] Thickness (micrometer) >= porosity (%) x4[0023] of a septum Furthermore, if the thickness of 
a septum is set up so that the thickness and the porosity of a septum may fill the following relation, since 
sufficient reinforcement will be obtained, it is more desirable. 

[Equation 5] Thickness (micrometer) >= porosity (%) x5[0024] of a septum On the other hand, when using 
as filters, such as DPF, it is desirable to set thickness of a septum to 50 or less (1270 micrometers or less) 
mil. When the thickness of a septum exceeds 50mil (1270 micrometers), it is for being anxious about the 
lack of filtration velocity, or a pressure drop buildup. In addition, there is close relation to porosity also 
about this, and a problem can be avoided by setting up the thickness of a septum so that the thickness and 
the porosity of a septum may fill the following relation. 

[Equation 6] Thickness (micrometer) <= porosity (%) x20[0025] of a septum As for the eel consistency of a 
honeycomb structure object, it is desirable to consider as the range of 5-1000 eel / square inch (0.7 - 155 
eel / cm2). a eel consistency — 5 eels / square — under in an inch (0.7 eels / cm2), while becoming 
insufficient [ reinforcement ] as a honeycomb structure object, when it uses as a filter, filtration areas also 
run short. On the contrary, it is not desirable in order to cause a pressure drop buildup, if 1000 eel / square 
inch (155 eels / cm2) is exceeded. 

[0026] Next, the manufacture approach of the honeycomb structure object of this invention is explained. In 
manufacturing the honeycomb structure object of this invention, first, content raw materials, such as rare 
earth, and an organic binder are added in a fireproof particle raw material, it mixes and kneads in it, and the 
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plastic matter for shaping is obtained. 

[0027] although especially the class of fireproof particle to be used is not limited ~ an oxide system — 
aluminum2 — 03, Zr02, Y203, and a carbide system ~ SiC and a nitride system ~ Si3 — thermal resistance 
of SiC is high for applications, such as DPF often exposed to an elevated temperature in case combustion 
processing of the particulate which particles, such as N4, AIN, and other mullites, were suitably used, for 
example, was accumulated is carried out, and it is suitably used for them. 

[0028] As for the mean particle diameter of a fireproof particle raw material, it is desirable that it is 2 to 4 
times the average pore size of the honeycomb structure object (sintered compact) finally acquired by this 
manufacture approach. Since the honeycomb structure object acquired by this manufacture approach has a 
comparatively low burning temperature, the particle shape and particle size of a fireproof particle raw 
material are maintained in general until after baking. Therefore, particle size is too smaU to desired pore size 
in said ratio being under 2 double, and it is difficult that it will be combined long and slender as the crystal 
as which the fireproof small particle group deposited as a result, big pore will be formed and the structure of 
a thin wall like a honeycomb structure object can be maintained to obtain such high reinforcement. 
[0029] Moreover, for example, the recrystallization SiC conventionally applied to the porosity honeycomb 
structure object when a fireproof particle is a SiC particle The SiC particle combined with the crystal which 
deposited fi*om the reaction mechanism like the honeycomb structure object of this invention to needing an 
aggregate raw material particle size almost equivalent to the pore size considered as a request Since **** 
[ particle size / twice / more than / the pore size ], when it is going to obtain the same pore size, compared 
with Recrystallization SiC, a cheap raw material can be used coarsely, and a cost merit is also large. 
[0030] On the contrary, when said ratio exceeds 4 times, the particle size of the fireproof particle used to 
desired pore size is too large, and it is not desirable by being densely filled up with a fireproof particle in the 
phase of shaping at the point which becomes difficult [ it / to obtain desired pore ] for the gap, and causes a 
porosity fall for a filter application further. 

[0031] Content raw materials, such as rare earth, react with a fireproof particle during baking, or react firom 
the raw materials concerned, and generate the liquid phase, and since they bear the role to which it coils 
around a fireproof particle and joins particles, the suitable addition has the close relation with the surface 
area of a fireproof particle, although the surface area of the fireproof particle in this case is based on the 
configuration of a particle etc. since the liquid phase is the translation which is arguing that a fireproof 
particle is covered and it pastes up, generally it is [ particle / fireproof] and wholly more nearly geometric in 
a solid sphere than the so-called BET specific surface area the bottom rather ~ it is more suitable to use 
surface area S=4pir2 (for r to be the mean particle diameter of a fireproof particle), this — geometric — if 
surface area S=4pir2 are used, "the amount W of content raw materials, such as rare earth per fireproof 
particle imit surface area," is computable in simple by the bottom formula. 

[Equation 7] W= {(4/3pir3xrho) /(weight rate of a fireproof particle)} x {(weight rate of content raw 
materials, such as rare earth) /(4pir2)} (here, r is the mean particle diameter of a fireproof particle, and rho is 
the specific gravity of a fireproof particle.) 

[0032] As for the addition of content raw materials, such as rare earth, in the manufacture approach of this 
tDvention, it is desirable to set up so that "the amount W of content raw materials, such as rare earth per 
fireproof particle unit surface area," may be set to 3-30g/m2. Since the liquid phase will be superfluously 
generated more than it can combine fireproof particles appropriately if it is difficult for binding material to 
be insufficient and to obtain the reinforcement which can maintain the structxire of a thin wall like 
honeycomb structure in less than two 3 g/m and it exceeds 30 g/m2 conversely, although reinforcement 
improves, evils, such as a porosity fall and average pore size contraction, occur at the same time. 
[0033] As for the mean particle diameter of content raw materials, such as rare earth, it is desirable that it is 
50% or less of the mean particle diameter of the fireproof particle which is the aggregate. If the particle size 
exceeds 50% of the particle size of a fireproof particle in order to move generating the liquid phase and 
gathering by baking so that it may coil around a fireproof particle, at the time of shaping, the space which 
the particle of content raw materials, such as rare earth, occupied serves as a big opening, content raw 
materials, such as rare earth, remain, a fall on the strength is caused, or when using it as a filter, they will 
cause filter degradation (leakage in filtration). 

[0034] Moreover, it is desirable for the direction which generally mixes two or more sorts of raw material 
powder which has a grain-size difference to some extent at the time of extrusion molding of a honeycomb 
structure object to be able to extrude smoothly, and to make mean particle diameter of content raw 
materials, such as rare earth, into 30% or less of the mean particle diameter of the fireproof particle which is 
the aggregate fi-om the viewpoint. As a raw material gestalt of content raw materials, such as rare earth. 
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although an oxide is used, a nitrate, mineral salt like a chloride, a nitride, a metal, etc. can usually be used as 
occasion demands. Moreover, if the compound containing two or more sorts in essential elements, for 
example, a clay mineral etc., is used, it will become advantageous in respect of cost, improvement in the 
productivity by improving a moldability, etc. 

[0035] In order to use a fireproof particle as the aggregate and to carry out extrusion molding of the plastic 
matter which comes to blend an ostomy agent etc. content raw materials, such as rare earth, and if needed to 
a honeycomb configuration smoothly, it is desirable to add one or more sorts of organic binders 2% of the 
weight or more by outside ** as a slmping assistant to the total quantity of the main raw material (a fireproof 
particle raw material and content raw materials, such as rare earth). However, in order that the addition 
exceeding 30 % of the weight may cause superfluous high porosity and may make the lack of on the 
strength result after temporary quenching, it is not desirable. 

[0036] Furthermore, when the thickness of a septum carries out extrusion molding to the honeycomb 
structure object below 20mil (508 micrometers), it is desirable to add an organic binder in 4 - 20% of the 
weight of the range, an addition — less than 4 % of the weight — ** ~ if it is difficult to extrude in a thin 
wall [ like ] and it exceeds 20 % of the weight conversely, it will become difficult to maintain the 
configuration after extrusion. 

[0037] When using a honeycomb structure object as a filter, an ostomy agent may be added at the time of 
preparation of a plastic matter in order to raise porosity. As for the addition of an ostomy agent, it is 
desirable to consider as 30 or less % of the weight by outside ** to the total quantity of the main raw 
material (a fireproof particle raw material and content raw materials, such as rare earth). If an addition 
exceeds 30 % of the weight, porosity will become high too much and it will result in the lack of on the 
strength. Since pore is formed in the marks firom which it burned and escaped, as for an ostomy agent, it is 
desirable that it is 25 - 100% of range to the average pore size which it is going to obtain after the mean 
particle diameter's calcinating. As an ostomy agent to be used, graphite, wheat flour, starch, phenol resin, a 
polymethyl methacrylate, polyethylene, polyethylene terephthalate, etc. can be mentioned, for example. An 
ostomy agent may use one sort independently according to the purpose, and may use it combining two or 
more sorts. 

[0038] Moreover, in order to promote this crystallization, you may make it add the elements more than 
tetravalence (Zr, Ta, Ti, P, etc.) as a nucleation agent in a fireproof particle raw material in the manufacture 
approach of this invention, although a crystal needs to deposit fi^om the liquid phase as mentioned above. 
Furthermore, the raw material which contains in a fireproof particle raw material B and/or C which are the 
element which promotes the mass transfer on the firont face of a particle again may be added, 
[0039] Said raw material is fabricated in the honeycomb configuration of a request of the plastic matter 
mixed, and kneaded and obtained by the conventional method by an extrusion method etc. Subsequently, 
this baking is performed after removing the organic binder which carries out temporary quenching of the 
acquired Plastic solid, and is contained in a Plastic solid (cleaning). As for temporary quenching, it is 
desirable to carry out at temperature lower than the temperature which content raw materials, such as rare 
earth, fuse. You may once hold at the predetermined temperature of about 150-700 degrees C, and to below 
50 degrees C / hr, a programming rate may be made late and, specifically, may carry out temporary 
quenching in a predetermined temperature region. 

[0040] About the technique once held at predetermined temperature, with the class and amount of an 
organic binder which were used, maintenance or maintenance with the two or more temperature level of 
only a 1 temperature level is sufficient, and in holding with the two or more temperature level further, even 
if the same, you may change the holding time mutually. Moreover, between a certain 1 temperature- 
province regions may be similarly made late about the technique of making a programming rate late, or you 
may make it late among the two or more division, and, in between the two or more [ fiirther ] division, a rate 
may be mutually changed also as the same. 

[0041] Although an oxidizing atmosphere is sufficient, in order that it etc. may bum violently with oxygen 
and may make Plastic solid temperature rise rapidly during temporary quenching about the ambient 
atmosphere of temporary quenching when many organic binders are contained in a Plastic solid, it is also 
desirable technique by carrying out by inert atmospheres, such as N2 and Ar, to control the abnormality 
temperature up of a Plastic solid. Control of this abnormahty temperature up is important control when a 
raw material with a large (weak to a thermal shock) coefficient of thermal expansion is used. It is desirable 
to carry out temporary quenching of the organic binder in said inert atmosphere, when it adds more than 20 
% of the weight (outside **) for example, to the main raw material. 

[0042] The furnace of identitas or another individual may perform this baking following temporary 
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quenching and it as another process, and it is good also as a continuous process in the same furnace. When 
carrying out temporary quenching and this baking in a different ambient atmosphere, the former is desirable 
technique, and from standpoints, such as the total firing time and operation cost of a furnace, the latter 
technique is also desirable. 

[0043] Although the temperature of this baking changes with content raw materials, such as rare earth to be 
used, it is desirable to usually carry out in 1500-2000 degrees C. Since the bias of fireproof particles not 
being firmly combined since the liquid phase is not fully generated, but the viscosity of the component 
which dissolved when it exceeded 1600 degrees C conversely falling too much at less than 1500 degrees C, 
and concentrating on the baking object lower part near the baking body surface arises, the operation 
temperature of this baking is not desirable. In addition, in this baking of this, it is the purpose which 
promotes crystallization, and after holding to a maximum temperature, it is desirable to establish the 
annealing process for crystallization held at the temperature of 1500 degrees C or less. 
[0044] Moreover, although choosing according to the class of fireproof particle is desirable about the 
ambient atmosphere of this baking, for example, baking by the oxidizing atmosphere is also possible when a 
fireproof particle has oxidation resistance the particle of carbide including SiC, and Si3 — the particle of the 
nitride represented by N4 and AIN of considering as non-oxidizing atmospheres, such as N2 and Ar, etc. is 
desirable in the temperature region beyond the temperature from which oxidation begins at least about what 
is anxious about the oxidation in an elevated temperature. In addition, since a good property may be 
acquired rather than the crystal phase of binding material becomes a nitride and an acid nitride and uses a 
crystal phase as an oxide in reinforcement or thermal conductivity when calcinating in N2 ambient 
atmosphere, it is also desirable to use a firing environments properly according to the purpose. 
[0045] 

[Example] Hereafter, although this invention is further explained to a detail based on an example, this 
invention is not limited to these examples. 

[0046] The SiC raw material powder which has mean particle diameter as shown in Table 1, (Examples 1-7) 
20 Y3 powder with a mean particle diameter of 2 micrometers, 20alumin\xm3 powder with a mean particle 
diameter of 0.5 micrometers. Blend so that it may become the presentation which shows Mg powder with a 
mean particle diameter of 3 micrometers, Si02 powder with a mean particle diameter of 4 micrometers, and 
B4C powder in this table, and this powder 100 weight section is received. The methyl cellulose 6 weight 
section, the surfactant 2.5 weight section, and the water 24 weight section were added as an organic binder, 
it mixed and kneaded to homogeneity, and the plastic matter for shaping was obtained. The obtained plastic 
matter was fabricated with the extrusion-molding machine in 0.43mm in the outer diameter of 45mm, die 
length of 120mm, and septum thickness, and the honeycomb configuration of a eel consistency the inch of 
lOOcm/squaie (16 eels / cm2). Baking of 2 hours was performed with the burning temperature which shows 
this honeycomb Plastic solid in Table 1 in Ar ambient atmosphere after performing temporsiry quenching for 
cleaning at 550 degrees C in an oxidizing atmosphere for 3 hours, and the silicon carbide sintered compact 
of honeycomb structure was produced by porosity. About these sintered compacts, average pore size and 
porosity were measured in the mercury porosimeter, four more point flexural strength was measured, and 
the result was shown in Table 1 . Moreover, when the crystal phase was identified in the X diffraction, 
consisting of the single phase or the compound of an oxide added as SiC and an assistant was checked. 
[0047] 
[Table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/12/2005 



JP,2002-234779,A [DH^tLED DESCRIPTION] ^ Page 7 of 9 



















ln< ILiJ 

^ €SS S 


CO 


to 


o 

lO 


oo 


lO 

<^ 


to 
to 






CO 
0) 

CO 


o 






CO 


CD 


o> 




uo 




o 




CO 


CO 
CO 






o 




§ 


i 


O 


o 




S-e ^ 






LO 






to 






<=3 














"H^ iffl 


O 


o 


i-O 


c— 


c— 


o 


c— 


<=> ten » 
















Ji^ M ^ 


lA 


lO 




C— 


o 


to 


c— 


on G 


C» 


Oa 


O 
cr> 


U9 


lO 

r- 


a> 
era 


iO 

t— 


mi 


CO 


CO 


CO 


CO 


CO 


e=» 


o 


CO 


eo 


CO 


csa 

CO 


CO 


»o 


to 






CM 


CO 

«K 




m 


CO 





[0048] (Example 8) To the powder blended so that it might become the presentation of the example 4 shown 
in Table 1, the silicon carbide sintered compact of honeycomb structure was produced like the example 4 
except having added Zr02 powder 1% of the weight by outside ** further. About this sintered compact, 
average pore size, porosity, and four-point flexural strength were measured like said examples 1-7, and that 
result was shown in Table 2. Moreover, when observed in the X diffraction, the halo which shows existence 
of a glass phase compared with an example 4 was decreasing. 

[0049] (Example 9) On the occasion of baking, after holding in a maximum temperature (1800 degrees C), 
the silicon carbide sintered compact of honeycomb structure was produced like the example 4 except having 
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carried out the annealing process held at 1400 degrees C for 3 hours. About this sintered compact, average 
pore size, porosity, and four-point flexural strength were measured like said examples 1-7, and that result 
was shown in Table 2. Moreover, when observed in the X diffraction, the halo which shows existence of a 
glass phase compared with an example 4 was decreasing. 



0050] 
Table 2] 
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[0051] The SiC raw material powder which has mean particle diameter as shown in Table 3, (Examples 10- 
12) Blend so that it may become the presentation which shows 20aluminimi3 powder with a mean particle 
diameter of 0.5 micrometers, CaC03 powder with a mean particle diameter of 0.5 micrometers, and Si02 
powder with a mean particle diameter of 4 micrometers in this table, and this powder 100 weight section is 
received. The methyl cellulose 6 weight section, the surfactant 2.5 weight section, and the water 24 weight 
section were added as an organic binder, it mixed and kneaded to homogeneity, and the plastic matter for 
shaping was obtained. After fabricating the obtained plastic matter in the honeycomb configuration like said 
examples 1-7 and performing temporary quenching for cleaning at 550 degrees C in an oxidizing 
atmosphere for 3 hours, baking of 2 hours was performed with the burning temperature shown in Table 3 in 
N2 ambient atmosphere, and the silicon carbide sintered compact of honeycomb structure was produced by 
porosity. About these sintered compacts, average pore size, porosity, and four-point flexm-al strength were 
measured like said examples 1-7, and the result was shown in Table 3. moreover, the place which identified 
the crystal phase in the X diffraction — an example 10 — AIN — an example 11 — Si3 — in the example 12, 
SiAlON was identified for N4 and AIN in addition to SiC, respectively. 
[0052] 
[Table 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/12/2005 



JP,2002 



-234779, 



>,A [D^ta^ED DESCRIPTION] 



Page 9 of 9 





o 








o 

LA 


O 

o 

Mi 


O 

U3 


ar ^ 


CD 


o 


CO 




cx> 


o 

OO 


CD 
CO 


35 <D 

53 e ^ 


> 


CO 


CO 


sell » 


oo 


1 


1 


«: S 


o» 








oo 
oo 


CO 


o 
<o 


ifl 

tj 5? w 


CO 
CO 


<o 

CO 


<o 
oo 






i 


i 



[0053] 

[Effect of the Invention] As explained above, though fireproof particles, such as a silicon carbide particle, 
are included, since it can be made to sinter with a comparatively low burning temperature at the time of the 
manufacture, the honeycomb structure object of this invention can improve [ a yield's ] while holding down 
a manufacturing cost, and can be offered cheaply. Moreover, since it is a porous honeycomb structure 
object, it can be suitably used also imder high SV conditions as a filter, catalyst support, etc. for automobile 
exhaust purification. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_jcgi_ejje 



4/12/2005 



(l9)H*S1*ff/T- ( J P) (12) ^ H 4^ 1^ ^ (A) 



#^2002-234779 
(P2002- 234779 A) 

(43) a ^dcl4^ 8 ^ 23 5 (2002. 8. 23) 



(SDInta' 
C 0 4 B 38/00 

B 0 1 D 39/20 
53/86 
B 0 1 J 27/224 



3 0 3 
3 04 



F I 

C0 4B 38/00 



B 0 1 D 39/20 
B 0 1 J 27/224 

32/00 

m^mift «««C^»C24 OL (^9 H) 



f-73'-r(##) 

303Z 3G0 91 
304Z 4D019 
D 4D048 
M 4G001 
4G0 1 9 





!|*H2001 -27370( P2001 -27370) 


(71)tBeA 


000004064 


















mama 


5PJSS13<F 2M2B (2001. 2. 2) 














(72)5M^« 
















affli«r2S56# 


B 


















(72)5BM# 


















B 


















(74) A 


100088616 



















(54) [«M©««:] ;\=-AMJimm^z^<om&sm 



(57) [gi^] 

(15,11] ^ita«!aT-cDJ:^^ciW;A:tt&T-^$*^c*s 
i«^6i^cSaf<fcDjS«nfclffiJ£l±07E5Si=Sr#*. C 



i*:>e.itcS8¥<fc'3jS{infclSJi(±©?c3gi>&#if>. c 
[ftt*iB 2 ] MCC. BSO'/X«C ^^trfflj^Jl 1 IB 

[|«*J13} BuiaiWiMi4«iri^*j. -e-m^^fii^flJt^* 
*ii 1 iat!c®>' ^ * A 
mmm i te«g©/^ - j*^, 
l^Sf 7 Ji'i'-i L/-cffl<,» 6^1-5 1 lets©.' ^ 

[mmm 6 } 30-90 %<DmmifC$> 

[«3c]18 ] msm^<DmS 1 0 2 ~ 1 2 7 0 M m 
t?* Sis*]® 1 iS^©>'>^ * A^j§#:. 

Ml*. 

[?a2 ] Fgii©Jl$ (um)^m^(%)x 5 

[fs^ 1 1 ] m^m^<Dms t^-^:^t>Am7ki^<Dm 

[t^3 ] PiiicDJ¥$ (wm)^^?L^(%)X 2 0 
[m^mi2] -bJL'SIK*«0 . 7-1 5 S-feJU/cm 
"-C*)58-S*Ti 1 iB4S<D^^-=-*AfSjif*o 

1 3 ] m'XYm^iwMic. ^±m, t/i/^ 

±S. A 1 RO'S i *>6i^c^e?c>: jl}*n/c 1 att±© 
im^-^Mc 1 fflfcl±©;^,f4i *tS^^' > y - i =S:?3SSD 
L-rg^R Wl.t« L. r f# ?.nfc±7±^^> Ajfj^^tcjtgjf^ 

2|5:jsi(!S-r*ci^!^»<t-r5>'>-*A 

M4t?«€.lg5)t]si 3 iatg(Dgi»:^^i„ 
(g»>i?^ 1 5 ] mtzm'X^!&^mm(n>^i^wm\ m 
trn'^cn n ^ ^ > - * AtgjSf^^ipi^ms© 2 - 4 



C2) #g^2 0 0 2 - 2 3 4 7 7 9 

2 

S i f)^hU SfflfJ; 9 iMJin/c 1 aJ^i±®7C^'^r^^/c 1 

~3 0 g/m' -CASsS^ft^ 1 3iai8©^J»:^S. 
CiS*ii 1 7 ] miir)^ti 'j±^. a l Ro'S i 

Cft*w 1 8 ] fifaWli-'^V > mum-xmiL 
10 *) m\tfifc 1 ffiW±©7cSI?r^^/d 1 @tU±©Jll4 

t ©-^ftstcit , i-i-se-c 2-30 ss%<oefflt:-^ 

Ctt5j?iMi9] friaflJ±^Pi^-r^i^«:. msij?:. 
BJiei»^^&^=-ii*4<t#±^> TJt'*v±sa- A mo* 

S i A^e>>d: SSf<fe «3 illin/c: 1 ^lJi^±©7C^^^^/c 1 
[19^2 0] Huia*f±*Pl^t-SKic. BaiaH::/<.tt 

20 z^<omm-nm. 

Cf«*ii2 1 ] mtzH±^m-^-r^mc. mmrnx'^ 

■r-sis*ii 1 3 wsm^nmsm. 

';±S. A 1 RO'S i *^6:^=c^Sfa: 0 jltftifc 1 m 
[ff*li2 3} tilSa:*:^;^^, 1500-2000 -C 

©SJKIBH -cusfe-r ^ 1 3 ia|g©©B:^i*. 
30 [s»*]S2 4] Buia*«i^tcfet,>r. mmmfS.m&'c 

[0 00 1] 
(0002] 

t>i^\mi$(ommmtbx. mtmm (s i o fi-p 

CO 00 3 1 WiW^T^jWfi^iiPiibr, C?i|x.«mW 
6- 1 8 2 22 B^firlRiCtJ. p/f^ECDtt^nBSiT^:*'-!?!! 

50 m<Dj[micmB. 1600-2200 -cogg 



(3) 

3 

(0 00 4] -if, nmms I -265 5on^mc 

m-yjH^. !f$g3¥8 - 1 6 5 1 7 i-^^fgccti, mtm 
mimic, mm^w^^-ii. tt±atiK)iK. i^^^^, 

(0 00 5] s/c. mmi^mw-G - 1 s 2 2 2 s^^i 

[0 00 6 1 M«:. !Hfi&|lg6 1 - 1 3 8 4 5-^ii#ER 
C/#^^Bg6 1 - 1 3 8 4 6#<&?B«C«. S5$, I^MS^d 
Si^f. A 1 .0,. T i O,. Z r 0,^©^SIK<tf». 20 

[0 00 7] M«:*/c. !|fB3¥l 0 -2 9 8 6 e-^iR 
fR, #g3¥2 - 6 3 7 1 ^i2j|gSy='#Plig6 1-971 
6 5#<2:f5K»> S i iA l®®fSfb«5t?*5-9--<TC3 30 

(0 00 8] 

[SBjj55fl?iftLJ:^ i-rsisli] mm^^w-Q - 1 s 

2 2 2 8 ^^IKtc^f^ 5 n-2. . ^{tiimi&^ 1 f*©SiS^ 

m'.<<c^:h!mmm i^^v^iyif) x\t. ^\mwsL^ 

[0 00 91 #M«S6 1 -2 6 5 5 0 ^<2;$R-^ 

- 1 8 2 2 2 8^^nl'cm$tli>. mnmtm 
mm^^t>7:^mxm^^^^^m-j:, ^fS.ufS.tLx 

» 1 0 0 o~ 1 4 0 0 'ci<s< xmt^i)\ c<DH#. 

(00101 MK. !|$-ailS6 1 - 1 384 5-^^j?RS 50 



2002-234779 

A 

0''#firDg6 1 - 1 3 8 4 6 •^•5>$g«CiT^$n-5-7 ^ 

«. ^?LM-C«*5^(DO. |!gll7>55~2 OmmiJlt^ 

^fji^sv (^!km& ) ^frTtc i,mmx ^ o /c, 

[00 111 MCcSfc, ^SBa^l 0 -2 9 8 6 6-^'i5: 
IR. '^^^2 - 6 3 7 1 ^^mLU^^mSQ 1-971 

6 5 ^^m.|<ci^s 3 ti s -y- T n i^xm-^ s ti/c^f bssg 

[00121 C©J: ^i^ci^JfeO^tS^C^.^ 

©MaccJ;'3iti):^gf;<7X^fbffl(D:7 ^ju^f-tu-c. 
-e# S y ^ - * A t -e cDS{)i:^ffi «:Stt-r 5 C i =£ 
(00131 

littltc 1 ffiJiLiKOTCSRi*^*. cnb<D7bm^ 1 «1U 

[0 0 1 4 1 ttc. *^B§K:j:nK, it^t4^i^Mf4 
#±«. rJU*";±SI, A 1 S(>'S i *:>6^cSSIJ; 

os«*i/c l«J^Lh©7c«?:$^/c 1 mi':x±<DWMtm 

(00151 

x.«Bufa#gS^6 - 1 8 2 2 2 8-^i^$B4c:iailS$n/cM 

ri,».5©«:*fL. mmifxWit^^'jm&^nmi^xm'X'& 

ii. jiai^cr£$si/j?fii*jit;?L.> wie^x'^i,m'xmk^i<c 
mm. m^i'xmf&iri>t. ^(ommtf^mxmk^t^ 

•r-i), ^Ml^/c^^«. 8s}I^L-/c:^^lJ^I©I^K^5•^^^/c^t: 

isti©Ri6-cx4'wi'=r-t«jiscr)(S(,^^x 7 i^mmn 
[00161 MjsjMf©c|ut:-jef'®?;]{ciij!jgii 



BXiri>m-^h&6. tctcb. -mamm<DiKm<om^ 

S3(Y. La> Ce. Yblf). T^U:'? ';±^S (Mg . 
Ca. Sr. Ba^) . A XTBi.'CfS HfihUimJu'OM 
UMc 1 a«±<D7cJR^^A)fc 1 ®ii^±<DJM« («T. 

[0017] *^B^©^^-*A#{jS*^C^Sn•S. # 

[0018] sfc, ^^BjcD/N-^^jA^iim*, mm 

[0019] &.±<OJ: *) fC. 3|s:^^<D/N-* A«i»ft 

Wk'HS,^ 1 - 1 3 8 4 5-^^jfR-^!t$<2;HS6 1-13 

1 0-2 98 6 6-^<&$R. #B3¥2 -6 3 7 1-^ 
^i$gRO''-^^llS6 1 -9 7 1 6 5-^^$RtC7n$nSJ; ^ 

[002 0] A«jtm*. -ecDWSiS 



C4) #g3 2 0 0 2 - 2 3 4 7 7 9 

6 

l,^5>ti^{<:{J. -e©m7L^?r3 0~9 0%©luffli-r-5. 
CiTjsSJSLC^. -'^::-*A^IiE^*©m^LSJ!>S3 0%*?ffi 
■C«jfij§j$|g*s:^SO. 9 0%^:ffl^-5<tfltjgf*<!:L/r 

(0 02 1 ) mU(iC:^mm<DJ^:^i3AmmW=S:y -Oi' 
. ^f-tcrffll^^ti^. >'^-:^A^itf*©^lS]mS 

10 f'.f — fe*Ji'X>j;*>*>6gftB3n*jP«*';^4'«c 

•bVUv^f-^ L — h 7 Jt/^J- (DPF) tLXm^'^ 
S^-^{C«. ^i»5Lil>&2~5 0 am©«ffli-r-5C 

oymmtisimt:: ^tctb. s? * u < ^ct>. 

[0 02 2] >'^^*A^jlf*©ij^^a?L (H2;l') 5rf±W 
•&PSS©;iE§(i. 4 m i 1 tLh ( 1 0 2 « mW±) if 
20 SCi*iS?S{^(,>. BIM©llS*i4m i 1 ( 1 0 2 y 

0, *SW©-">^*A«jg«:©Ji^. |li5ffi©J?$im 

m4] Pi^©il^(Mm)^m^(%)x4 

[002 3] MK> |!ill©;i§im?L^i*5OT©M 

30 (®:5 ] BSM©;?^ (am)^m?L*C%)x 5 

[0 024] — :/5-C, DPF5?©7 ^;U^?-iL/Tffl 

1, >-2>j#^«C«. |iiM©^3 5:. 5 Om i It^T ( 1 2 7 
OumlikT) tnctifimi^\^\>\ |!BII©J|f$7&5 5 0 
mi 1 ( 1 2 7 0 w m ) 5:®^ ^ i> iJtfijIg^S-f'lE 

(ii6] PiSi©;iS(/um)^M?L^(%)X2 0 
40 [002 5] A«jgf*©-iHJl/SS«. 5-10 

0 0H2;U/¥:^r-^ (0 . 7~ l 5 S-fe^U/cmM 
©ffiia tti>Cii mft. UO^ Hz jUS-gA^ 5 HzJU/'^^'a 
-Y>5=- (0. 7H2^l'/cm') *«-CJ*. >'>-*Afltja 

(<»/ctB^«:(t, ?iiMffiS^>^/S-r2>. 1 00 042 

[0 02 6 ] . *:|%HJ^©/^ ^ A tgjiiift-©|;^jt:^ 

50 €>«:^)fc-^-c«. i-r. m'AmiLf-i!fi.n(^m±mm^m 



(5) 

7 

[0 02 7 ] ijfiffl -r ^ m'X^n^<Dmmitmc mm $ 

ni&t^*J. gElb!BjS-C«A I . O3 . ZrO,. Y,0,. 

)^{t!^ST?i3:S iC. Sfb®l.^-e«S i,N4. A I N. 

(0 02 8] iSi/ctt«i^^i^^<D¥i^^S». 10 
*fy#5n-5), L//<i*i-7T. fjiaJ:t^*5 2(g*JgT'*S 

mm-c$>^, 20 
[0 02 9] S/c, m«w^tts^*ss i cn^<D 

S i C«i^«. .t4S*SiNll?LScD2f§JM±"CJ;l>©-C. PI 
[0 03 0] m§ittmtii4{§im^i>m^ic 30 

[003 1 ] #±SS^^Wi^*iai. ;^)?S*{cB;Ac&& 

■r-2>Ci^rliD-C(,iSiRr'*€>*i6. S[^-©jfJt^^«: ^> 
cfc^SA*. -^Se«)^C«. l,it>!9)SBETl:t«Si«J:»3tJL/ 

5W^<tt*i^?rERf*<t^>^c bfcmm^mmmms = 4 tc 
[WD w= {(4/371: r ' X p^/m'J<Ym.i-<DmMm 

^) }x {C#±®^^^J!l*4©liSSil^)/(47C r ' ) } 50 



2002-234779 

8 

<D\tmxSii,, ) 

[0 03 2] *i6«^©K)S5^ffiK:*ii,>r. ^±mm^ 

±«3?^Wm<DfiWj AS. 3-3 0 g/m'i^cSJ: 
'5«CS:S-r€>Cii&iS-T^ L-t,!, 3g/m'*i^-C», 

[0 03 3] m±^m^mmA<D^mKiLmt. ^mx 

Sin) ©jist^jro/cfj-r^, 
[0 0 3 4] itfc.-'-m.^. /^-*Atgs^^:<!D^lpal^iK 

14©T-©^±^S©3 0%t(Tic-rSCiAS»S ut^. 

mm, ^mta^iimmx^^, */c!£>g^«(z>'5%2 

[003 5] 0 . *±®^^WM 

f4so*^>sicft; D X mnmm'tm-^ u -c -2) *f:± ^ . 
m^i:m±mm^mmm) <D^w-stc*fuJi-iB-c2ffifi 

[0 03 6] M(C, |!ilg®;i§A-52 Dm i I (50 8 
Mm) Ii/[T©^^-=-;^AtKiSmcffltB/<SB-r2>ii^{C',J. 
*:^^-f -C>5!'-€:4 — 20 afi%(DiBEHr3SaiT -5 C i 

mm'Mii^4mm%^mxi,mmmBmicw 
[0 03 7 ] J'^:^t>^m&i^i7 ^ jvii-ti^xmm 
( w;/<:tte^^M^4 <!: ^±mm^^mn ) ©^stsjcst 



9 

•r^>¥lSl^ni?LfStc*tL'. 2 5-1 0 0%(Di?ffl-e*6C 

[0 03 8] ^tc, *^B^oDiiig::^ffitc*ji,^rt*. m 

ib-r4ilfe{±©7C^ (Z r. Ta. Ti. PI?) 
X« C ^^tfM*^^:?^* L r 4> J: t \ 

[0 03 9] Huta/ifjf^mffifc J; 0 m-^'SLumm. l -c 
i^tpi,c-^thi>^wu>^-^m^ mm) ofcfs. 
{i> 15 0-7 00 •c?is©^s©aa-e- o -c 

[0 040] ^^©s)g-c-B(i}^-r€.#a«coc^r 

LyXhmm^fHX^< UT^>ct< . M(ca^|SFB^©lt^ 

[0 0 4 1 ] {S^©#Hmic-5c^-c«. ^{b#fflmr- 

S)e*:t,»C±^-a-l/a!)^Ci35i*^/'cis?>. N,. Ar 
^O^tt»Ha-Cff ^ c i tc J: o r . fiS}^(*©M^^ 

©W-fiK*. «3Sffl^©::^gft,> (^.fii^icpi,^) Jl*4^ 

ffll,v/cisi^K:Sg^C*IJf||-C*5. WtS>'^''r>^^'-€:. 

^«£i^J4(ic>Ftbr 2 offia% (^'He) «±?^flnL.fci« 
^<^u. ms?.i^m^m^mmcxmmr^<DmT'jc 
[0 04 2] &mt-ttncm.<:^mmt. isi— ©*s 

i^tfsm<D^icx. mJM^(^xn'>xhJ:<, Sfc. 

isi-ji;pr©ai5§i?i<!: Lxi>j:i,\ mi^tmm^mt£ 
6^mm.K: xmiiut i> ii^cc «Bu ^ 4> i!f sfe u t- ^^fiS -c * 



(6) #^2 00 2-2 3477 9 

10 

[0 04 3] *«ig(;©?as«. fflc^s#±sai?#WM 

f4«c ct -3 -CM^' 2>*<, jim 1 5 0 0 - 2 0 0 0 •C©Sgffl 
xmMti>Cti)mi^ LC>, **SfiR©JI*S®SAi 1 5 0 

T-|3I±*5^@«:itS^3nf . jltc. 1 600'C%®x.^ 
i. ?§j5?0/cfiRi9'©tt14*ieTbjtlfT:«SgS;i#affijfif# 

[0044] ttc. *iKfi£©#HaKot,»ra. mx 

CC^T. S ijN., A 1 N{Cf-^a3n.5^<k!^©S-7- 

m, ^ux(Dmitf)m±.:$ti^h<D<^-oi,>xit. 6>r£< 
i4>^{b*sij§4SiaiS[tl±©iaSJi!{W:fct,>-c«. N,. 

{b!^<t-r ^ J: «3 fem^!f$tt*if#6tia c i3&i*.s©-r. 

[0045] 

30 [0046] (jligpi)l~7) ai«:^n-rj:'5^c¥i^a 

S*W-r-2>S i Cmm^. ^l^JfiEMS am©Y,03^ 
^«gaS0. 5 iLim©A 1 .0,«^5K. ¥J^*i[S3 m 
in©Mgi|!9*> ¥l^iKta4 Mm©S i 0,t»a?> RO'B, 

*l OOffiSgU^c^tL-C, *^-'^•^'>^^'-^L/-C-^9^;^ 

2 4fiaaj«:i)n^. fti-«c?i^sf>'®»b-rfiK)f$ffl©jpp 

mm. SS 1 2 Omm, 0. 4 3 mm, -fejUS? 

40 Si oo-fe>9^/^:^'f>5" ( 1 eHzju/cm') ©/> 

mictet^rs 5 o'cr-so^rBl. ra§©/ca)©«^tf 
fern, A r #Hgi«:fcti-ca 1 ^c^-r^ifsaatcr 2 n# 

- - «c t: ^iti,*oi5LM tmim^mm l, m«c 4 * cf 

SdiK^i'l^L-r. -?•©*§*?:« IJC^nL/c, Sfc. Xi^ 

lHlW(^:r*§H^atB^|3jjE L/C i C . S i C SOTAMi U 
-C jSs-^JQ L tcm<m<DmiEXi'Jiit^W/r> 6 4' -o r 0^ -5, C <!: 

50 /j^siiss tifc. 



n 



[0 04 7] 

[mi] 



GQ v> 



o wn 



"ti^ a a 



So-' 



St 



5? Q 



30 



40 



(7) #g32 00 2-2 34 77 9 

12 

* [004 8] (mtmi s) m\ (^c9rs'rmti^m4(Dmf^t 
[0049] immmQ) MfSLomc. mmum < i s 

10 OOV) (^xmWUtct^. 1 40 0-Ct?3B$ra«J^t-^ 

[0 05 0] 
[^2] 



20 





(u m) 


(%) 


(MPa) 




9.8 


44.0 


51 




10.0 


44. 5 


52 



(8) 



13 

[0 05 1] (mBmi o--[ 2) ^3^c^sr^'?rjiW- 

#HmCC:toa^r 5 5 0 'Cr- 3 m^OfcifyCDmM^ 
i)^. mMm 1 1 r^iS i 3 N4 i A I N)&^ ^JSffiW 1 2 X 

«s i A 1 0N3&i, -en-e^ns t cti^i-tcpis^n/co 

[0 0 5 2 ] 
[^3] 



10 



20 



30 



2002-234779 
14 



4a ^ 



U WD 

5 G 



is? 

:S G 



>3 

CO Q 



«y3 IN" 



[0053] 



(9) 



#gll2 0 0 2- 2^3 4r7 7''9 



(SDlnt.Cl/ 

B 0 1 J 32/00 
35/04 

B 2 8 B 3/26 
C 0 4 B 35/565 
F 0 1 N 3/28 



3 0 1 
3 0 1 



■ ^ . ■ y 

F I * ' W • ^O^-^a-h- 

BOIJ 35/04 3 b*rN 4 GO 5 4 

B 2 8 B 3/26 A 4 G 0 6 9 

F 0 1 N 3/28 3 0 1 P 

B 0 1 D 53/36 C 

C 0 4 B 35/56 1 0 1 F 



(72)fsBj^ nm 

^»i«S*M?f:^SEgifflHr2#5e^ a 

^SDms±Mri?i^*gE?ifflwr2#5&^ a 



F C#^) 3C091 ABOl AB08 AB13 BA39 GA06 

GB03Z CB04Z GBTLZ GB13Z 
4[X)19 AAOl BA05 BA06 BB06 BC12 

BDOl CAOl CB04 CB06 
4D048 BAOIX BAa2X BA03X BA04X 
BA06X BA08X BA15Y BA18X 
BA41X BA45X BA46X BB02 
BB17 CC41 
4CXX)1 BA03 BA04 BA09 BA22 BA23 
BA81 BB03 BB04 BB07 BB09 
BB22 BB23 BC13 BC17 BC26 
BC34 BC51 B014 BE31 BE34 
4G019 FA12 FA13 GA04 
4G054 AA06 AB09 BDOO 
4G069 AAOl AA08 BAOIB BA02B 

BA05B BA22C BA29C BBOIA 
BBOIB BB04B BBUB BB16B 
BCOa^ BC09B BCLOB BC16A 
8C38^ BD03A BD03B BD04A 
BD04B BD05A BD05B CA05 
EA19 EB12Y EB15X EB15Y 
EB18Y EC17X EC17Y EC30 
FAOl FB30 FB36 FB56 FC03 
FC07 FC08 



